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[57] ABSTRACT 

This invention aims to offer a transparent touch panel that 
functions with a soft touching pressure by a pen or a finger, 
at the same time assures a long operating life. 

The transparent touch panel comprises a base plate having a 
transparent electro conductive layer, a top plate having a 
transparent electro concuctive layer, and a plurality of dot 
spacers located in between the base plate and the top plate. 

By a touch pressure given from the outer surface of the top 
plate, the transparent electro conductive layer placed in the 
top plate touches to the transparent electro conductive layer 
placed inj^base_plate,_and_the L placejouched_is detected. 
Whafthis touch panel specifically features is that If com- 
f prises dot spacers made of a^comp^ite^resirV containing 
flexible'mb'dified^epoxy^ relm.^Hardness of the dot spacer is 
preferably-not more-than-95 according to JIS-K6301-A. 

15 Claims, 1 Drawing Sheet 
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BACKGROUND OF THE INVENTION 



TRANSPARENT TOUCH PANEL fepoxy resin. It is desirable that-the-hardness of thecomposite 

( — resin, is not more^than^95-in^terms of Japan Industrial 

This is a continuation application of application Ser. No. L-Standard(abbreviated as JIS hereafter), K6301-A. 

08/497,798 filed Jul. 3, 1995, abandoned. The modified epoxy resin is created through the chemical 

reaction of a modified epoxy compound and a curing agent. 
As to the modified epoxy compound, the following may 

This invention relates to a transparent touch panel, which be used an epoxy compound modified with a rubber 

may be attached on display devices such as liquid crystal component, for example urethane rubber, polybutadiene, 

display panel enabling an operator to input by a pressure polyisoprene, polyacrylonitrile-butadiene, nitrile rubber, 

with finger or pen while viewing what is displayed on the 10 etc.; an epoxy compound modified with polyether; an epoxy 

p anc ]. compound modified with fatty acid or fatty acid involving 

There have been various types of panels proposed as the conjugated double bond; an epoxy compound modified with 

transparent touch panel to be used with electronic apparatus P°lythiol; an epoxy compound modified with silicone resin; 

or other equipment; such as the resistance layer type, electro 15 others. 

static capacitance type, sensor type, etc. As to the curing agent, there is no special limitation. 

A standard model of transparent touch panel is described Compounds that harden through the chemical reaction with 

below, referring to drawing. FIG. 1 shows a cross sectional lhe aforementioned compounds may be used. For example, 

view of the essential part of a standard transparent touch amine compound, amide compound, organic acid 

panel. In FIG. 1, base plate 1 is a 0.1-3 mm thick substrate 20 com P ound > acid anhydride compound, etc. may be used as 

made of glass or a transparent high polymer, for example, tne cunn S agent. 

polyethylene terephthalate, polycarbonate, poly acrylate, etc. Besides the above -identified modified epoxy resins, a 

Top plate 2 is a 0.1-0.5 mm thick substrate made of glass or composite resin including ordinary bisphenol type epoxy 

a transparent high polymer, for example, polyethylene resin may also be used. 

terephthalate, polycarbonate, poly acrylate, etc. On the inner 25 Further, as to the modified epoxy resins, a composite resin 

surface of the base plate 1 is a transparent electro conductive including organic polymer compound may also be used, 

layer 3, and on the inner surface of the top plate 2 is a In addition to the modified epoxy resins, a composite resin 

transparent electro conductive layer 4; positioned with the including a filler may also be used, 

electro conductive layer 3 > and the electro ^ conductive layer ^ ^ ^ ifl f d ^ bd ^ uge of 

4 racing to each other. Dot spacers 5 are placed between the 30 • » j . u • i_- i_ j r 1 ** ■* ■ 

, 1-1 1 5 * ■ l • • unproved dot spacer having a high degree of elasticity in a 

base plate 1 and the top plate 2 with a certain interval there t r . . i_ 1 .j • * * j * 

. A r 1 . • 1 1 . . ... transparent touch panel provides important advantages, 

between in order to provide a clearance between the base r r r r 0 

plate 1 and the top plate 2. The base plate 1 and the top plate Specifically, the input operation or contacting of he bodies 

2 are fixed by means of adhesive body 6 made up of an can bc Performed by softly touch-pressing the panel surface 

adhesive of epoxy resin or acrylic resin, or a tack agent of 35 Wlth a fin S er or a P en " At the same time ' the amount of 

polyvinyl alcohol, polyacrylate, etc. pressure applied to the top plate when the plate is pressed to 

A . . . A . . - make contact with the base plate is alleviated or lessened 

With the above mentioned constitution the operation of rcsuUin fa ^ favorable ^ f ti , he break 

standard transparent touch panel is explained herewith. r , u , . , . , , , & , . , 

„„ 4l _ r c r* 1 . j -.l n of the transparent electro conductive layer placed in the top 

When the upper surface of top plate 2 is pressed with a finger , ate ^ ^ because flf ^ hj > wi ^ hsUndi F . 

or a pen, the dot spacer 5 deforms allowmg the transparent <o £ ffi of ^ ^ cer ^ permanen f de £ r . 

^ m ^^^*v^^c^a^^2 mati0D of the dot acer ^ ated touchin is 

to touch the transparent electro conductive layer 3 located on minimized brin ^ ab J ut a remarkably improved operating 

the upper surface of the base plate 1, and an electnc signal , l T » a , r *l u j j . 

. , f\ , r > & durability. On to of the above mentioned advantages, 

is outameu 

because of the higher adhesion strength of the modified 

Now, in the following, a conventional transparent touch epoxv resulj tne pee ling off of a dot spacer from a plate is 

panel is described. In the constitution of a transparent touch suppressed, 

panel as shown in FIG. 1, conventional dot spacers , 17 .,, ..... t iL » ■ ■ *■ 

r , , Ct . • i- j . .1 With the constitution according to the present invention, 

employed a sort silicone rubber material in order to enable . . ( .. r & .. r , . 4 1t 

iL . i * <i 1 -.i . touch panel that realizes the aforementioned advantages all 

the top plate 2 work with a soft touching. , . , . , ° 

r r t to so at once may be implemented. 

However, the conventional transparent touch panel com- to, ■ *■ ■* ir * *u r iU , . , , 

. / j e & -v ll * • i The invention itself, together with further objects and 

prising dot spacers made of a soft silicone rubber material * -nu*u j r 

f 1 1 . j i_ "i ■« . r • attendant advantages, will best be understood by reference 

has a problem in durability over a long time of service; . ^ u f n . 5 , , , ... . . . J . 

i _i . A , / l je iL j . . ,r to the following detailed description taken in conjunction 

namely, during the opera ting life, the dot spacer itself ^ ^0™^™^ drawings 

BRIEF DESCRIPTION OF THE DRAWING 



deteriorates significantly and easily peels off from the plate 
SUMMARY OF THE INVENTION 



^ . . . . . 1 A A , At A FIG. 1 shows a cross sectional view of the essential part 

This invention discloses a transparent touch panel that of g ^ ent touch anel accordj t0 this invention 

works with a light touching pressure, and at the same time 

assures a long operating life. 60 Explanation of the numerals: 

The transparent touch panel according to this invention 

comprises a transparent touch panel, wherein a contact plate 

position is detected by bringing a pair of plates, having ^ Top plate 

transparent electro conductive bodies positioned thereon 3 — Transparent electro conductive layer placed on the 

facing each other with the dot spacers in between, into 65 inner surface of the base plate 

contact with each other by a touch pressure. The"dotjpaeers 4 — Transparent electro conductive layer placed to the 

, are T *m^6*of% composite resin, mcluding^a c flexible modified"^ inner surface of the top plate 
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5 — Dot spacers (2) Polyether-modified epoxy compound 

6 Adhesive body Polyether modified epoxy compounds modified with poly 

alkyl ether component, such as polyethylene glycol or 

DETAILED DESCRIPTION OF THE polypropylene glycol, etc. 

INVENTION 5 (3) Fatty-acid-modified epoxy compound 

Now, in the following, a transparent touch panel accord- E P 0 ^. C0 ™P° unds ™>&M ™ th . f »«y aci f h »™f '° n g 

ing to this invention is explained, by describing different chainalkyl group such as steanc acid oleic acd etc., 

embodiment cases. The constitution of the essential part of ° r . ^ ltn V™1 «">^>"g conjugated double bond, 

the transparent touch panel in the present embodiments is (4) Sihcone-modified epoxy compound 

almost equal to that shown in FIG. 1, referred to when a » E P 0XV compounds modified with silicone resin compo- 

standard technology was described, except that the present °? n, u ? u , cb aj • Poly^oxane, etc ' 

invention employs different kinds of materials for the dot ( 5 ) Polythiol-modified epoxy compound 

spacers Polythiol modified epoxy resins modified with polythiol 

In FIG. 1, the transparent touch panel comprises a base £ i ° dicat ? d ^ -R-S-R-S-R-(R:alkyl group, 

plate 1, a top plate 2 and a plurality of dot spacers 5 installed 15 i».sultur atom; 

at specified points between the base plate 1 and top plate 2. In addltl0n 10 ' hese modlfled T*? ,? Mn P° und *> oli f^ 

The dot spacers 5 are installed wilhin a certain interval e ^ c <" n P°™ ds »ay be used jointly. Examples of the 

, . c j u • u* • j t , ordinary epoxy compounds as referred to above include 

having a specified height in order to assure a clearance bisphei f ol y iy / e ep03 T y compounds, novolak type epoxy 

between he base plate 1 and top plate 2. On the inner surface compo unds, cycle-aliphatic epoxy compounds, biphenyl 

of base plate lis transparent electro conductive layer 3, and 20 type r epoxy compounds, naphthalene type epoxy 

on the inner surface of top plate 2 is transparent electro compounds, glycidyl ester type epoxy compounds, glycidyl 

conductive layer 4. the transparent electro conductive layer amme type epoxy compounds, etc. 

3 and the transparent electro conductive layer 4 are placed Further, as the reactive type diluent, stylene oxide, butyl 

facing to each other. The base plate 1 and top plate 2 are glycidyl ester, carboxylic glycidyl ester, etc. may be used 

fixed together at their circumference with the adhesive body 25 jointly. Especially, the use of a compound having a long 

6. chain glycidyl group facilitates a flexible epoxy resin. 

When the outer s urface o f top plate 2 is pressed with a Examples of the curing agent, or curing catalyzer for the 

fingexor a penrthTTdoUspacer^^ epoxy compound include, amine, polyamine, amine aduct, 

QSnsp£^I^ro-cra^^ salt > polyamide, imidazol derivative, dicyanodiamide, 

r2-to-toucrthTtran S parent electro conductiv e layer 3 placed ure * compound, melamine derivative Lewis .acid ketinune, 

L on~the-basTf lltel. As the lesSTSTdS^sigiial corre- 30 acid hydrazide, acid anhydride, polythiol, sulfide denvaUve, 

sponding to the pressed location is obtained. ^^J^ ^r' h' h-h a 

* & . _ - Besides the aforementioned modified epoxy resin, a com- 

As to the material of the base plate land top plate 2, there posile rcsin containing an auxiliary additive such as an 

is no specific limitation. For example, glass or a transparent organic po i ymer compound, inorganic filler, plasticizer, 

polymer material such as polyethylene terephthalate thixotropic agent, coupling agent, leveling agent, etc. is also 

(abbreviated as PET hereafter), polycarbonate, polyacrylate, ° possible 

etc., are normally used. By the addition of me organic polymer compound or 

The thickness of the base plate 1 is, for example, about 0.1 inorganic filler, the mechanical strength and hardness of a 

mm to about 3 mm; that of the top plate 2 is, for example, dot spacer is adjusted. 

about 0.1 mm to about 0.5 mm. Examples of the organic polymer compound include, 

As to the material of the transparent electro conductive 40 rubbers such as polybutadiene, polychloroprene, 

layers 3, 4, indium tin oxide(abbreviated as ITO), tin oxide polynitrilebutadiene, natural rubber, etc,; rubbers containing 

(Sn0 2 ), etc. may be used; the thickness of which is about 0.1 filler; thermoplastic resin such as fluoro carbon resin, 

um-0.2 um. polystyrene, polyvinyl acetate, polyvinyl butyral, poly- 

As to the material of the adhesive body 6, there is no acrylic ester, poly metacrylic ester, polyvinyl chloride, 

specific limitation; for example, an adhesive of epoxy resin 45 celluloses, polyether, polyester, polyamide, polycabonate, 

group or acrylic resin group, or a tack agent such as etc.; and thermosetting resin such as phenol resin, amino 

polyvinyl alcohol, polyacrylate, etc. may be used. resin, urethane resin, silicone resin, polyester resin, polyirn- 

As the material of the dot spacer 5, a composite resin ide resin > etc - Rubbers, among others, have a significant 

containing at least a flexible modified epoxy resin is pro- effect, 

vided. The desirable hardness of the composite resin is not 50 As to the inorganic filler, metal oxides such as silica, 

more than 95 in terms of JIS K6301-A; the hardness alumina, etc.; metal carbonate compounds such as calcium 

especially preferred is between 40-95. The test method as carbonate, etc; metal sulfate compounds such as barium 

specified by JIS K6301 A is almost equivalent to that of sulfate, etc.; metal silicate compounds such as talc, etc. for 

American Society of Testing Materials(ASTIvI) D2240, and example, are used. 

the values of hardness in these specifications are almost 55 ^ plasticizer functions to give softness to the epoxy 

identical resiQ i a^l phthalate, epoxylized phthalate ester, epoxylized 

The flexible modified epoxy resin is prepared through the «™ated fatty acid etc. serve this purpose 

chemical reaction of a modified epoxy compound Ind a , ^""f ^ a f nt fuDcUoi ? s U \ e ? 1 hance ff adhesi ° n 

curing agent. When necessary, a curing catalyzer may be s,re ° 8th be , tw f en *f rosm and . filler '. and ' «? ra ^ tbe 

used mechanical strength of the composite resin. Glycidyloxy 

, , 60 propyl trimethoxy silane, for example, is used for this 

As to the modified epoxy compound, at least one out of nuroose 

the following group of modified compounds may be used: Xhe agent funct ions to adjust the viscosity of 

(1) Rubber-modified epoxy compound mc Hquid composite mixture before ha J rdening; pu i ver Ld 

Epoxy compounds modified with rubber component, such colloidal silica is also used for this purpose. 

as nitrile rubber, urethane rubber, polybutadiene, 65 The transparent touch panel according to the present 

polyisoprene, polyether rubber, or butadiene- invention is manufactured, as an example, by the following 

acrylonitrile-copolymer. process steps: 
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Modified epoxy compound, ordinary epoxy compound, 
diluent, curing agent, curing catalyst, organic polymer 
compound, filler, coupling agent, thixotropic agent, 
plasticizer, leveling agent, solvent, etc. are mixed to obtain 
a mixture in a paste state or an ink state. The organic 
polymer compound is mixed as a liquid dissolved in a 
solvent, or as a filler. The mixture, thus prepared, is applied 
on the electro conductive layer of either the top plate 2 or the 
base plate 1, on which the electro conductive layer has 
already been placed, by means of a printing procedure or by 
other processes. Then, the mixture is cured through chemical 
reaction by heating or other treatment. Then, the solvent 
evaporates. 

In this way, the dot spacers are shaped to have a certain 
interval or height. Later, the top plate 2 and base plate 1 are 
fixed together with the adhesive body in between. The 
transparent touch panel is manufactured through the above 
mentioned process steps. 

Now in the following, different practical embodiment 
cases of the transparent touch panel according to the present 20 
invention are described. The description of each embodi- 
ment also includes a report on the following factors: the 
operating force, the operating life, the breakage of the 
transparent electro conductive layer and the hardness of the 
dot spacers of the transparent touch panel. These factors 
were measured with the following methods: 
Measurement of the operating force 

The touch panel is pressed on the outer surface of the top 
plate at the center from each of the dot spacers with a 
silicone rubber rod(having a spherical end, R 3.75 mm, 
hardness 10-20). When the top plate 2 and base plate 1 make 
electrical contact, the load or pressure applied is measured. 
Measurement of the operating life 

The touch panel is pressed on the outer surface of the top 
plate at the center from each of the dot spacers with a 
silicone rubber rod(having a spherical end, R 3.75 mm, 
hardness 10-20), two times per second with 300 g load. 
When the height of dot the spacer is reduced by 10% from 
the initial value, the number of pressings is counted. 
Observation of breakage of the transparent electro conduc- 
tive layer of the input plate 

The touch panel is pressed on the outer surface of the top 
plate(input plate) at the center from each of the dot spacers 
with a silicone rubber rod(having a spherical end, R 3.75 



25 



30 



35 



mm, hardness 10-20), two times per second with 300 g load. 
After 2 million pressings, the transparent electro conductive 
layer is observed to determine whether or not the layer is 
damaged. 

Measurement of hardness of a dot spacer 

The dot spacer is measured with respect to hardness 
according to the measuring method specified in Japan Indus- 
trial Standard K6301-A. Namely, using the type A spring 
hardness tester, a needle is placed on a test piece, perpen- 
dicularly to its surface, and the scale is read. This test 
method is almost identical to that of American Society of 
Testing Mater ials(ASTM) D2240. Therefore the hardness 
value as measured according to JIS K6301 is almost equal 
to that measured according to ASTM D2240. 
Embodiment 1 

Nitrile modified epoxy compound: TSR 930 (Dainippon 
Ink) 

Ordinary bisphenol type epoxy compound: EPIKOTE 
807 (Shell) 

Curing agent: Dicyanodiamide 

Thixotropic agent: aerosil 200 (Nihon Aerosil, pulverized 
colloidal silica) 

The above constituent materials, containing both the 
modified epoxy compound and ordinary epoxy compound, 
have been used to prepare experimental samples, with the 
proportions as specified in Table 1 . The prescribed liquid has 
been applied, using a printing method, on the surface of the 
electro conductive layer of the base plate(boric silicate glass, 
200 mm width, 250 mm length, 1.9 mm thickness), the 
transparent electro conductive layer(tin oxide, 0.2 um 
thickness) having been formed on the base plate. Then 
through a curing process, a plurality of dot spacers are 
provided, fixed on said layer of the base plate, (8 mm dot 
pitch, 30 um high). Next, epoxy adhesive is applied on the 
circumference of the base plate having the dot spacers, and 
then the top plate(boric silicate glass, 199 mmW, 249 mmL, 
0.2 mmT), on which another transparent electro conductive 
layer(tin oxide, 0.2 umT) had been formed, is superposed 
and glued together. In this way, the transparent touch panels, 
as shown in FIG. 1, were obtained. 

These touch panels have been measured with respect to 
the following characteristics or items: the force needed to 
operate, operating life, occurrence of breakage in the trans- 
parent electro conductive layer, hardness of the dot spacer, 
etc. The results are as shown in Table 1. 



TABLE 1 





experiment No. 


1 


2 


3 


4 


5 


composition 


modified epoxy 


90 


70 


50 


30 


0 


of 


compound: 












dot spacer 


TSR-930 












(wt %) 


ordinary epoxy 

compound: 

EPIKOTE-807 


0 


20 


40 


60 


90 




caring agent: 


5 


5 


5 


5 


5 




dicyanodiamide 














thixotropic agent: 


5 


5 


S 


5 


5 




aerosil-200 












hardness of 


JIS-K6301-A-type 


60 


80 


95 


99 


118 


dot spacer 


(ASTM D2240) 












character- 


operating force 


1.0 


1.2 


1.4 


2.2 


2.5 


istics 


(Newton ) 












of 


operating life 


over 2 mil. 


over 2 mil. 


over 2 mil. 


over 2 mil. 


over 2 mil. 


transparent 


(touches) 












touch panel 


broken electro 
conductive layer 


no 


no 


no 


yes 


yes 




peeled off 


no 


no 


no 


no 


no 




dot spacer 
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According to the results shown in Table 1, the touch 
panels comprising dot spacers having a hardness which is 
lower than JIS-A-95 (Experiment Nos. 1-3), need a small 
force for operating; have an operating life of more than 2 
million touch ings; show no breakage in the transparent 
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These touch panels have been measured with respect to 
the following characteristics or items: the force needed to 
operate, operating life, occurrence of breakage in the trans- 
parent electro conductive layer, hardness of the dot spacer, 
etc. The results are as shown in Table 2. 



TABLE 2 





experiment No. 


6 


7 


8 


9 


10 


11 


composition 


modified epoxy 


70 


60 


55 


40 


20 


0 


of 


compound: 














dot spacer 


EPEKOTE-871 














(wt %) 


ordinary epoxy 

compound: 

EPDCOmS07 


0 


10 


30 


30 


50 


70 




dicyanodiamide 


4 


4 


4 


4 


4 


4 




organic polymer: 


8 


8 


8 


8 


8 


8 




Vyion-300 
















plasticizen di- 


15 


15 


0 


15 


15 


15 




isononyl phthalate 
















coupling agent: 


3 


3 


3 


3 


3 


3 




A-187 














hardness of 


JIS-K6301-A-type 


30 


38 


85 


75 


90 


96 


dot spacer 


(ASTM D2240) 














character- 


operating force 


0.7 


0.8 


1.3 


1.3 


1.4 


1.6 


ristics 


(Newton_) 














of 


operating life 


1.5 mil. 


1.7 mil. 


over 2 mil. 


over 1 mil. 


over 2 mil. 


over 2 mil. 


transparent 


(touches) 














touch panel 


broken electro 














conductive layer 
















peeled off 


no 


no 


no 


QO 


no 


no 




dot spacer 















electro conductive layer; and show no peeling off of the dot 
spacers. 

In contrast, the touch panels, comprising dot spacers 
having a hardness which is higher than JIS-A-96 
(Experiment Nos. 4, 5), need a larger force for operating; 
and the transparent electro conductive layer was observed to 
be broken. 
Embodiment 2 

Fatty -acid-modified epoxy compound: EP1KOTE 871 
(Shell) 

Ordinary bisphenol type epoxy compound: EPIKOTE 
807(Shell) 

Organic polymer compound: Vyron 300 (Toyobo, poly- 
ester resin in solvent) 

Curing agent: Dicyanodiamide 

Plasticizer Diisononyl phthalate 

Coupling agent: A187(Nihon Unicar) 

The above constituent materials, containing modified 
epoxy compound, ordinary epoxy compound, organic poly- 
mer compound, plasticizer, etc. have been used to prepare 
experimental samples, with the proportions as specified in 
Table 2. The prescribed liquid has been applied, using a 
printing method, on the surface of the electro conductive 
layer of the base plate(boric silicate glass, 200 mmW, 250 
mmL, 1 .9 mmT), the transparent electro conductive layer(tin 
oxide, 0.2 umT) having been formed on the base plate. Then, 
through curing by heating, a plurality of dot spacers are 
provided, fixed on the base plate, (8 mm dot pitch, 30 um 
high). Next, epoxy adhesive is applied on the circumference 
of base plate having the dot spacers, and then the top 
plate(boric silicate glass, 199 mmW, 249 mmL, 0.2 mmT), 
on which another transparent electro conductive layer(tin 
oxide, 0.2 umT) had been formed, is superposed and glued 
together. In this way, the transparent touch panels, as shown 
in FIG. 1, were obtained. 



According to the results shown in Table 2, the touch 
panels, comprising dot spacers having a hardness which 
ranges between 45-95 of JIS-A (Experiment Nos. 8-10), 
35 need a small force for operating; have an operating life of 
more than 2 million touchings; show no breakage in the 
transparent electro conductive layer; and show no peeling 
off of the dot spacers. 

The operating life of the touch panels, comprising dot 
40 spacers having a hardness which is lower than 44 of JIS-A 
(Experiment Nos. 6, 7), is 1.5-1.7 million touchings. 

In contrast, the touch panel comprising dot spacers having 
a hardness which is higher than 96 of JIS-A (Experiment No. 
11) needs a larger force for operating; and the transparent 
45 electro conductive layer was observed to be broken. 
Embodiment 3 

Polyether-modified epoxy compound: Denakor EX931 
(Nagase): 50% 

Bisphenol type epoxy compound: EPIKOTE 828(Shell): 

50 30% 

Curing agent: Hydrazyl adipate: 11% 

Inorganic filler: Barium sulfate powder: 8% 

Leveling agent: Polyether silicone: 1% 

The above constituent materials, containing modified 
55 epoxy compound, ordinary epoxy compound and filler, have 
been used to prepare experimental samples, with the pro- 
portions as specified in Table 3. The prescribed liquid has 
been applied, using a printing method, on the surface of the 
electro conductive layer of the base plate(boric silicate glass, 
60 200 mmW, 250 mmL, 1.9 mmT), the transparent electro 
conductive layer(indium tin oxide, 0.2 umT) having been on 
the base plate. Then, through a curing porcess, a plurality of 
dot spacers are provided, fixed on said layers the base plate, 
(8 mm dot pitch, 30 um high). Next, acrylic tack agent is 
65 applied on the circumference of the base plate having the dot 
spacers, and then the top plate(polyethylene terephthalate 
(PET), 199 mmW, 249 mmL, 0.2 mmT), on which the 
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transparent electro conductive layer(indium tin oxide, 0.2 
umT) had been formed, is superposed and glued together. In 
this way, the transparent touch panels as shown in FIG. 1, 
were obtained. 

These touch panels have been measured with respect to 
the following characteristics or items: the force needed to 
operate, operating life, occurrence of breakage in the trans- 
parent electro conductive layer, hardness of the dot spacer, 
etc. The results are as shown in Table 3. 
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Organic polymer compound: Vyron 300 (Toyobo, poly- 
ester resin in solvent), 8 wt % 

Plasticizer: Diisononyl phthalate, 15 wt % 
Curing agent: Dicyanodiamide, 4% 
Coupling agent: A187 (Nihon Unicar), 3 wt % 
Dot spacer (B) has been obtained by curing the above 
mixture. 

(3) Dot spacer (C) 

Polyether-modified epoxy compound: Denakor EX931 
(Nagase) 50 wt % 



TABLE 3 





experiment No. 


12 


13 


14 


15 


16 


17 


composition 


modified epoxy 


80 


65 


50 


35 


20 


0 


of 


compound 














dot spacer 


EX-931 














(vrt %) 


ordinary epoxy 

compound 

EPIKOTE-828 


0 


15 


30 


45 


60 


80 




hydrazyl adipate 


11 


11 


11 


11 


11 


11 




barium sulfate 


8 


8 


8 


8 


8 


8 




polyether silicone 


1 


1 


1 


1 


1 


1 


hardness of 


JIS-K6301-A-typc 


47 


52 


55 


88 


97 


110 


dot spacer 


(ASTM D2240) 














charactcr- 


operating force 


0.92 


0.95 


0.98 


1.5 


2.1 


2.6 


ristics 


(Ncwton_) 














of 


operating life 


over 2 mil. 


over 2 mil. 


over 2 mil. 


over 2 mil. 


over 2 mil. 


over 2 mil. 


transparent 


(touches) 














touch panel 


broken electro 
conductive layer 


no 


no 


no 


no 


yes 


yes 




peeled off 


no 


no 


no 


no 


no 


no 




dot spacer 















According to the results shown in Table 3, the touch 
panels, comprising dot spacers having a hardness which is 
within the range 45-95 of JIS-A (Experiment Nos. 12-15), 
need a small force for operating; have an operating life of 35 
more than 2 million touchings; show no breakage in the 
transparent electro conductive layer; and no peeling of! of 
the dot spacers. 

In contrast, the touch panels comprising dot spacers 
having a hardness which is higher than JIS-A96 (Experiment 40 
Nos. 16,17), need a larger operating force; and the trans- 
parent electro conductive layer was observed to be broken. 
Embodiment 4 

The following dot spacers (A)-(E) have been prepared: 

(1) Dot spacer (A) 45 
Nitrile-modified epoxy compound: TSR 930 (Dainippon 

Ink),70 wt % 

Bisphenol type epoxy compound: EPIKOTE 807 (Shell), 
20 wt % 

Curing agent: Dicyanodiamide, 5 wt % 

Thixotropic agent: aerosil 200 (Nihon Aerosil, pulverized 50 
silica), 5 wt % 

Dot spacer (A) has been obtained by curing the above 
mixture. 

(2) Dot spacer (B) 

Fatty-acid-modified epoxy compound: EPIKOTE 871 55 
(Shell), 40 wt % 

Bisphenol type epoxy compound: EPIKOTE 807 (Shell), 
31 wt % 



Bisphenol type epoxy compound: EPIKOTE 828 (Shell), 
30 wt % 

Curing agent: Dihydrazide adipate, 11 wt % 
Inorganic filler: Barium sulfate powder, 8 wt % 
Leveling agent: Polyether silicone, 1 wt % 
Dot spacer (C) has been obtained by curing the above 
mixture. 

(4) Dot spacer (D) 

Silicone resin: XE14-648 (Toshiba Silicone, a silicone 
resin with methoxy-siloxysane as main component) 

(5) Dot spacer (E) 

Bisphenol type epoxy compound: EPIRITE 1000-3 (Jyujo 
Kako), 75 wt % 

Curing agent: EPIRITE No. 2, 25 wt % 

Dot spacer (E) has been obtained by curing the above 
mixture. 

By using each one of the dot spacers (A)-(E), experimen- 
tal transparent touch panels (Nos. 18-29) have been 
fabricated, as described in Table 4 and Table 5. 

These touch panels have been measured with respect to 
the following characteristics or items: the force needed to 
operate, operating life, occurrence of breakage in the trans- 
parent electro conductive layer, peeling off of the dot spacer, 
etc. The results are given in Tables 4 and 5. 



TABLE 4 



experiment No. 18 19 20 21 22 23 

materials baseplate so da soda soda soda soda soda 

(1.9 mmT) glass glass . glass glass glass glass 
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TABLE 4-continued 



experiment No. 



18 



19 



20 



21 



22 



23 



hardness 
of 

dot spacer 
character- 
istics 
of 

trans- 
parent 
touch 
panel 



top plate 
(0.2 mmT) 

electro 
conductive 

layer 
(0.2 //mT) 
adhesive 



dot spacer 
(30 tnnH, 
8 mm pitch) 
JIS-K6301 
A-type 
(ASTM D2240) 
operating 

force 
(Newton) 
operating 

life 
(touches) 
broken 
electro 
conductive 

layer 
peeled off 
dot spacer 



boric boric 
silicate silicate 
glass 



boric boric 
silicate silicate 



ITO 



tack 
agent 
(A) 



80 



1.4 



over 
2 mil. 



SnO, 



glass 
ITO 



glass 
SnO, 



(A) 



80 



1.4 



over 
2 mil. 



tack 
agent 
(A) 



80 



0.98 



over 
2 mil. 



tack 
agent 
(B) 



75 



1.3 



(B) 



75 



1.3 



over over 
2 mil. 2 mil. 



PET 



acrylic epoxy acrylic acrylic epoxy acrylic 



tack 
agent 
(B) 



75 



0.98 



over 
2 mil. 



TABLE 5 



experiment No. 


24 


25 


26 


27 


28 


29 


materials 


base plate 


soda 


soda 


soda 


soda 


soda 


soda 




(1.9 mmT) 


glass 


glass 


glass 


glass 


glass 


glass 




top plate 


boric 


boric 


PET 


boric 


PET 


boric 




(0.2 mmT) 


silicate 
glass 


silicate 
glass 




silicate 
glass 




silicate 
glass 




electro 


ITO 


Sn0 2 


no 


ITO 


ITO 


rro 




conductive 
















layer 
















(0.2 /zmT) 
















adhesive 


epoxy 


epoxy 


acrylic 


epoxy 


acrylic 


epoxy 






resin 


resin 


tack 
agent 


resin 


tack 
agent 


resin 




dot spacer 


(C) 


(C) 


(Q 


(D) 


(D) 


(E) 




(30 /cnH, 
















8 mm pitch) 














hardness 


JIS K6301 


55 


55 


55 


45 


45 


98 


of 


A-type 














dot spacer 


(ASTM D2240) 














character- 


operating 


13 


1.3 


0.98 


1.3 


0.98 


2.5 


istics 


force 














of 


(Newton) 














trans- 


operating 


over 


over 


over 


100,000 


300,000 


over 


parent 


life 


2 mil. 


2 mil. 


2 mil. 






2 mil. 


touch 


(touches) 














panel 


broken 
electro 
conductive 
layer 


no 


no 


no 


no 


no 


yes 




peeled off 


no 


no 


no 


yes 


yes 


no 




dot spacer 















According to the results shown in Tables 4 and 5, the 
touch panels, comprising dot spacers having a hardness 
which is lower than JIS-A-95 (Experiment Nos. 18-26), 
need a small force for operating; have an operating life of 
more than 2 million touchings; show no breakage in the 



transparent electro conductive layer; and show no peeling 
off of the dot spacers. 

In contrast, the transparent touch panel, comprising dot 
spacers having a hardness which is higher than JIS-A-96 
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(Experiment No. 29) needs a larger operating force; and the 
transparent electro conductive layer was observed to be 
broken. 

The touch panels comprising dot spacers made of silicone 
resin (Experiment Nos 27, 28) have a shorter operating life; 
and show peeling off of the dot spacers. 
Embodiment 5 

Liquids have been prescribed to contain modified epoxy 
compound, bisphenol type epoxy compound, curing agent, 
organic polymer compound and inorganic filler with the 
proportions as specified in Table 6. Using the liquid mixture 
thus obtained, touch panels have been fabricated using the 
same method as in Embodiment 1. 

Each of the touch panels has been measured with respect 
to the following characteristics or items: the force needed to 
operate, operating life, occurrence of breakage in the trans- 
parent electro conductive layer, peeling off of the dot spacer, 
etc. The results are shown in Table 6. 



10 



15 



14 



Further, because of the high adhesion strength of the dot 
spacers, the peeling off of the dot spacers is avoidable. With 
the constitution according to this invention, a transparent 
touch panel that offers such outstanding characteristics as 
described in the foregoing descriptions is implemented. 

It is especially preferred to comprise such dot spacers 
having a hardness which is not more than 95 according to 
JIS-A test method (not more than 95 according to ASTM- 
D2240). By so doing, more enhanced advatages may be 
obtained. 

What is claimed is: 

1. A transparent touch panel comprising: 

(a) a base plate having a first transparent electro conduc- 
tive layer on one of the surfaces thereof: 

(b) a top plate having a second transparent electro con- 
ductive layer on one of the surfaces thereof, wherein 
said base plate and said top plate are combined so that 
said first transparent electro conductive layer and said 



TABLE 6 





experiment No. 


30 


31 


32 


33 


34 


35 


modified 


TSR-930 


49 


68 










epoxy 


EPIKOTE-871 






72 


44 






compound 


EX-931 










71 


48 


(wt %) 
















ordinary 


EPIKOTE-828 


29 


0 


0 


36 




34 


epoxy compound 
















(wt%) 
















curing 


trimethylamino- 


12 


9 


8 


10 


7 


8 


agent 


methylphenol 














(wt %) 


(DMP-30) 














filler 


silica powder 


10 


13 






12 




(wt %) 


talc powder 




10 












calcium carbonate 






10 




10 






powder 














organic 


poly amide powder 












10 


polymer 


silicone resin 








10 






compound 


powder 














(wt %) 


rubber solution 






10 








hardness of 


JIS K6301 A-type 


93 


80 


76 


82 


70 


75 


dot spacer 


(ASTM D2240) 














characteris- 


operating force 


1.4 


1.1 


1.2 


1.1 


1.2 


1.1 


tics of 


(Newton) 














transparent 


operating life 


over 2 mil. 


over 2 mil. 


over 2 mil. 


over 2 mil. 


over 2 mil. 


over 2 mil. 


touch panel 


(touches) 
















broken elecyro 


no 


no 


no 


no 


no 


no 




conductive layer 
















peeled off 


no 


no 


no 


no 


no 


no 




dot spacer 















According to the results shown in Table 6, the touch 
panels, comprising dot spacers having a hardness which is 
below 95 (Experiment Nos. 30-35), need a small force for 5Q 
operating; have an operating life of more than 2 million 
touchings; show no breakage in the transparent electro 
conductive layer; and show no peeling off of the dot spacers. 

In the Embodiments 1-5, dot spacers 5 have been formed 
on the base plate 1. However, dot spacers 5 may be formed 
on electro conductive layer applied to the top plate 2 to 55 
obtain the same effect. 

As described in the above mentioned Embodiments, the 
transparent touch panels, comprising dot spacers made of 
composite resin containing flexible modified epoxy resin 
provide the following functions and effects: Because of the 
fact that the dot spacer has a high degree of elasticity, the 60 
input operation or pressing of the top plate can be performed 
by softly touch-pressing the panel surface. After repeated 
touchings, the permanent deformation of the dot spacer is 
very small, and the operating durability is remarkably 
improved. Because of the alleviated or decreased operating 65 
force, the possible breakage of transparent electro conduc- 
tive layer placed on the top plate is significantly preventable. 



second transparent electro conductive layer face each 
other securing a certain specified clearance; and 
(c) a plurality of dot spacers located in between said base 
plate and said top plate, said dot spacers made of a 
composite resin including a flexible modified epoxy 
resin, 

wherein a pressure given from the other surface of said 
top plate makes said second transparent electro con- 
ductive layer placed on said top plate touch said first 
transparent electro conductive layer placed on said base 
plate to indicate a place where said pressure is given, 

wherein each of said plurality of dot spacers is installed at 
a certain interval and with a predetermined height in 
order to insure a clearance between said base plate and 
said top plate, 

wherein said modified epoxy resin is a resin created 
through a chemical reaction between a curing agent and 
at least one modified epoxy compound selected from 
the group consisting of rubber-modified epoxy 
compound, polyether-modified epoxy compound, fatty - 
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acid-modified epoxy compound, polythiol-modified 
epoxy compound, and silicone -resin-modified epoxy 
compound, 

wherein a hardness of said dot spacers is not more than 95 
in accordance with the test method specified in JIS- 5 
K6301-A; and 

wherein said rubber-modified epoxy compound is modi- 
fied epoxy compound modified with at least one 
selected from the group consisting of urethane rubber, 
polybutadiene rubber, polyisoprene rubber and poly- 
ether rubber. 

2. A transparent touch panel according to claim 1, wherein 
said rubber-modified epoxy compound is an epoxy resin 
compound modified with a nitrite rubber. 

3. A transparent touch panel comprising: 35 

(a) a base plate having a first transparent electro conduc- 
tive layer on one of the surfaces thereof; 

(b) a top plate having a second transparent electro con- 
ductive layer on one of the surfaces thereof, where said 2 o 
base plate and said top plate are combined so that said 
first transparent electro conductive layer and said sec- 
ond transparent electro conductive layer face each other 
securing a certain specified clearance; and 

(c) a plurality of dot spacers located in between said base 25 
plate and said top plate, said dot spacers made of a 
composite resin created through reaction of a flexible 
modified epoxy compound, an ordinary epoxy com- 
pound and a curing agent, 

wherein a pressure given from the other surface of said 30 
top plate makes said second transparent electro con- 
ductive layer placed on said top plate touch said first 
transparent electro conductive layer placed on said base 
plate to indicate a place where said pressure is given, 

wherein each of said plurality of dot spacers is installed at 35 
a certain interval and with a predetermined height in 
order to insure a clearance between said base plate and 
said top plate, 

wherein said flexible modified epoxy compound is at least 
one selected from the group consisting of rubber- 40 
modified epoxy compound, polyether-modified epoxy 
compound, fatty-acid -modified epoxy compound, 
polythiol-modified epoxy compound, and siJicone- 
resin-modified epoxy compound, 

wherein said rubber-modified epoxy compound is modi- 
fied epoxy compound modified with at least one 
selected from the group consisting of urethane rubber, 
polybutadiene rubber, polyisoprene rubber and poly- 
ether rubber, and 

wherein a hardness of said dot spacers is not more than 95 
in accordance with the test method specified in JIS- 
K6301-A. 

4. A transparent touch panel according to claim 3, wherein 
said ordinary epoxy compound is at least one selected from 5S 
the group consisting a bisphenol type epoxy compound, a 
novolak type epoxy compound, a cyclo -aliphatic epoxy 
compound, a naphthalene type epoxy compound, a glycidyl 
ester type epoxy compound and a glycidyl amine type epoxy 
compound. 6Q 

5. A transparent touch panel comprising: 

(a) a base plate having a first transparent electro conduc- 
tive layer on one of the surfaces thereof; 

(b) a top plate having a second transparent electro con- 
ductive layer on one of the surfaces thereof, wherein 65 
said base plate and said top plate are combined so that 
said first transparent electro conductive layer and said 



45 



50 



second transparent electro conductive layer face each 
other securing a certain specified clearance; and 

(c) a plurality of dot spacers located in between said base 
plate and said top plate, said dot spacers made of a 
composite resin including a modified epoxy resin and 
an auxiliary additive, having a hardness of not more 
than 95 according to JIS-K6301-A, 

wherein a pressure given from the other surface of said 
top plate makes said second transparent electro con- 
ductive layer placed on said top plate touch said first 
transparent electro conductive layer placed on said base 
plate to indicate a place where said pressure is given, 

wherein each of said plurality of dot spacers is installed at 
a certain interval and with a predetermined height in 
order to insure a clearance between said base plate and 
said top plate, 

wherein said modified epoxy resin is a resin created 
through a chemical reaction between a curing agent and 
at least one modified epoxy compound selected from 
the group consisting of rubber-modified epoxy 
compound, polyether-modified epoxy compound fatty- 
acid-modified epoxy compound polythiol-modified 
epoxy compound, and silicone -resin-modified epoxy 
compound, and 

wherein said rubber-modified epoxy compound is modi- 
fied epoxy compound modified with at least one 
selected from the group consisting of urethane rubber, 
polybutadiene rubber, polyisoprene rubber and poly- 
ether rubber. 

6. A transparent touch panel according to claim 5, wherein 
said auxiliary additive is at least one selected from the group 
consisting of a organic polymer compound, a filler, a plas- 
ticizer and a coupling agent. 

7. A transparent touch panel according to claim 6, wherein 
said filler is at least one powder selected from the group 
consisting of barium sulfate, silica, talc and calcium car- 
bonate. 

8. A transparent touch panel comprising: 

(a) a base plate having a first transparent electro conduc- 
tive layer on one of the surfaces thereof; 

(b) a top plate having a second transparent electro con- 
ductive layer on one of the surfaces thereof, wherein 
said base plate and said top plate are combined so that 
said first transparent electro conductive layer and said 
second transparent electro conductive layer face each 
other securing a certain specified clearance; and 

(c) a plurality of dot spacers located in between said base 
plate and said top plate, said dot spacers are made of a 
composite resin created through reaction of a flexible 
modified epoxy compound, an ordinary epoxy 
compound, a curing agent and an auxiliary additive, 
said dot spacers having a hardness of not more than 95 
according to JIS-K6301-A, 

wherein a pressure given from the other surface of said 
top plate makes said second transparent electro con- 
ductive layer placed on said top plate touch said first 

. transparent electro conductive layer placed on said base 
plate to indicate a place where said pressure is given, 

wherein each of said plurality of dot spacers is installed at 
a certain interval and with a predetermined height in 
order to insure a clearance between said base plate and 
said top plate, and 

wherein said flexible modified epoxy compound is at least 
one selected from the group consisting of rubber- 
modified epoxy compound, polyether-modified epoxy 
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compound, fatty-acid -modified epoxy compound, 
polythiol-modified epoxy compound, and silicone- 
resin-modified epoxy compound, and 
wherein said rubber-modified epoxy compound is modi- 
fied epoxy compound modified with at least one s 
selected from the group consisting of urethane rubber, 
polybutadiene rubber, polyisoprene rubber and poly- 
ether rubber. 

9. A transparent touch panel according to claim 8, wherein 
said ordinary epoxy compound is at least one selected from 10 
the group consisting of a bisphenol type epoxy compound, 

a novolak type epoxy compound, a cyclo -aliphatic epoxy 
compound, a naphthalen type epoxy compound, a glycidyl 
ester type epoxy compound and a glycidyl amine type epoxy 
compound. 15 

10. A transparent touch panel according to claim 9, 
wherein said auxiliary additive is at least one selected from 
the group consisting of a organic polymer compound, a 
filler, a plasticizer and a coupling agent. 

11 . A transparent touch panel comprising: 20 

(a) a base plate having a first transparent electro conduc- 
tive layer on one of the surfaces thereof; 

(b) a top plate having a second transparent electro con- 
ductive layer on one of the surfaces thereof, wherein 25 
said base plate and said top plate are combined so that 
said first transparent electro conductive layer and said 
second transparent electro conductive layer face each 
other securing a certain specified clearance; and 

(c) a plurality of dot spacers located in between said base 30 
plate and said top plate, said dot spacers made of a 
composite resin produced through a reaction of a 
flexible modified epoxy compound, a bisphenol-A type 
epoxy compound and a curing agent, 

wherein a pressure given from the other surface of said 35 
top plate makes said second transparent electro con- 
ductive layer placed on said top plate touch said first 
transparent electro conductive layer placed on said base 
plate to indicate a place where said pressure is given, 

wherein each of said plurality of dot spacers is installed at 4 o 
a certain interval and with a predetermined height, 

wherein a hardness of said dot spacers is not more than 95 
in accordance with the test method specified in JIS- 
K6301-A, 

wherein said flexible modified epoxy compound is at least 45 
one selected from the group consisting of rubber- 
modified epoxy compound, polyether-modified epoxy 
compound, fatty-acid-modified epoxy compound, 
polythiol-modified epoxy compound, and silicone- 
resin-modified epoxy compound, and 50 

wherein said rubber-modified epoxy compound is modi- 
fied epoxy compound modified with at least one 
selected from the group consisting of urethane rubber, 
polybutadiene rubber, polyisoprene rubber and poly- 5S 
ether rubber. 

12. A transparent touch panel comprising: 

(a) a base plate having a first transparent electro conduc- 
tive layer on one of the surfaces thereof; 

(b) a top plate having a second transparent electro con- 60 
ductive layer on one of the surfaces thereof, where said 
base plate and said top plate are combined so that said 
first transparent electro conductive layer and said sec- 
ond transparent electro conductive layer face each other 
securing a certain specified clearance; and 55 

(c) a plurality of dot spacers located in between said base 
plate and said top plate, said dot spacers made of a 



198 
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composite resin produced through a reaction of a 
fatty-acid-modified epoxy compound, a bisphenol-A 
type epoxy compound, a curing agent and an organic 
polymer compound, 

wherein a pressure given from the other surface of said 
top plate makes said second transparent electro con- 
ductive layer placed on said top plate touch said first 
transparent electro conductive layer placed on said base 
plate to indicate a place where said pressure is given, 

wherein each of said plurality of dot spacers is installed at 
a certain interval and with a predetermined height, and 

wherein a hardness of said dot spacers is not more than 95 
in accordance with the test method specified in JIS- 
K6301-A. 

13. A transparent touch panel comprising: 

(a) a base plate having a first transparent electro conduc- 
tive layer on one of the surfaces thereof; 

(b) a top plate having a second transparent electro con- 
ductive layer on one of the surfaces thereof, wherein 
said base plate and said top plate are combined so that 
said first transparent electro conductive layer and said 
second transparent electro conductive layer face each 
other securing a certain specified clearance; and 

(c) a plurality of dot spacers located in between said base 
plate and said top plate, said dot spacers made of a 
composite resin produced through reaction of a 
polyether-modified epoxy compound, a bisphenol-A 
type epoxy compound, a curing agent and a filler, 

wherein a pressure given from the other surface of said 
top plate makes said second transparent electro con- 
ductive layer placed on said top plate touch said first 
transparent electro conductive layer placed on said base 
plate to indicate a place where said pressure is given, 

wherein each of said plurality of dot spacers is installed at 
a certain interval and with a predetermined height, and 

wherein a hardness of said dot spacers is not more than 95 
in accordance with the test method specified in JIS- 
K6301-A. 

14. A method for forming a transparent touch panel, 
comprising: 

(a) forming a transparent base plate; 

(b) placing a transparent electro conductive layer on a 
surface of said transparent base plate; 

(c) forming a transparent top plate; 

(d) placing a second transparent electro -conductive layer 
on a surface of said transparent top plate; 

(e) positioning said top plate a specified distance above 
said base plate with said first and second transparent 
electro-conductive layers facing each other; 

(f) installing a plurality of dot spacers at a certain interval 
and with a predetermined height in order to insure a 
clearance between said base plate and said top plate 
from a composite resin including a flexible modified 
epoxy resin, a hardness of said dot spacers being not 
more than 95 in accordance with the test method 
specified in JIS-K6301-A, 

(g) placing said dot spacers between said first and said 
second transparent electro-conductive layers; and 

(h) gluing said base plate and top plates together, 

said dot spacers made of a composite resin, including a 
flexible modified epoxy resin, said modified epoxy 
resin is a resin produced through a chemical reaction 
between a curing agent and at least one modified epoxy 
compound selected from the group consisting of 
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rubber-modified epoxy compound, polyether-modified 
epoxy compound, fatty-acid-modified epoxy 
compound, polythiol-modified epoxy compound and 
silicone-resin-modified epoxy compound, and said 
rubber-modified epoxy compound is modified epoxy 5 
compound modified with at least one selected from the 
group consisting of ure thane rubber, polybutadiene 
rubber, polyisoprene rubber and polyether rubber. 
15. A transparent touch panel comprising: 

(a) a base plate having a first transparent electro conduc- 10 
tive layer on one of the surfaces thereof: 

(b) a top plate having a second transparent electro con- 
ductive layer on one of the surfaces thereof, wherein 
said base plate and said top plate are combined so that 



20 

said first transparent electro conductive layer and said 
second transparent electro conductive layer face each 
other securing a certain specified clearance; and 
(c) a plurality of dot spacers located in between said base 
plate and said top plate, said dot spacers made of a 
composite resin including a flexible modified epoxy 
resin, 

wherein the dot spacers are fixed on the base plate at 8 mm 
pitch and 30 um height through a curing process, and 

wherein the hardness of said dot spacers is not more than 
95 in accordance with the test method specified in 
JIS-K6301-A. 

***** 
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adj2 display) same (touch 
(sensor pad) ) ) 


EPO; JPO; 
DERWENT ; 
IBM TDB 


3 


5 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and ( (flexible 
adj2 display) with (touch 
(sensor pad) ) ) 


US PAT ; 
US-PGPUB 


4 


11 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld ad j 3 
computer) ) and ( (flexible 
adj2 display) same (touch 
(sensor pad) ) ) 


US PAT ; 
US-PGPUB 


5 


53 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld ad j 3 
computer) ) and ( (flexible 
adj2 display) and (touch 
(sensor pad) ) ) 


USPAT ; 
US-PGPUB 


6 


2 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and ( (flexible 
nearS display), with (touch 
adj3 (sensor pad))) 


USPAT ; 
US-PGPUB 


7 


2 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and ( (flexible 
adj2 display) and (touch 
(sensor pad) ) ) 


EPO; JPO; 
DERWENT ; 
IBM TDB 
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11 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and ( (flexible 
adj3 display) and (touch 
adj3 (sensor pad))) 


USPAT; 
US-PGPUB 
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14 


5949408 .URPN. 


USPAT 


10 


1 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and ( (flexible 
adj3 display) and (touch 
adj3 (sensor pad))) 


EPO; JPO; 
DERWENT ; 
IBM TDB 
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1 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and ( (flexible 
adj3 display) and (touch 
adj3 (sensor pad 
display) ) ) 


EPO; JPO; 
DERWENT ; 
IBM_TDB 
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22 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and ( (flexible 
adj3 display) and (touch 
adj3 (sensor pad 
display) ) ) 


USPAT; 
US-PGPUB 


13 


1 


6377324 .pn. 


USPAT ; 
US-PGPUB 


14 
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6377324 .URPN. 


USPAT 


15 
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("3748971" | "5469020" | 
"5734513" | "6057814" | 
"6067074") .PN. 


USPAT 


16 
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6311076 .pn. 


USPAT ; 
US-PGPUB 


17 
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6311076 .URPN. 


USPAT 


18 
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6577496 .pn. 


USPAT ; 
US-PGPUB 
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6577496 .URPN. 


USPAT 
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"6331840" "6356443" 
"6377324") . PN . 


USPAT 


21 


0 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and 
((electronic adj3 ink) 
with (touch adj3 (sensor 
pad) ) ) 


USPAT ; 
US-PGPUB 
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8 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and 
((electronic adj3 ink) and 
(touch adj3 (sensor pad))) 


USPAT ; 
US-PGPUB 
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56 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and ( (flexible 
near5 display) and (touch 
adj3 (sensor pad 
display) ) ) 


USPAT ; 
US-PGPUB 
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(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and 
( (conductive adj2 fibers) 
with (touch adj3 (sensor 
pad) ) ) 


USPAT ; 
US-PGPUB 


25 
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(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 
computer) ) and 
((conductive adj2 fibers) 
same (touch adj3 (sensor 
pad) ) ) 


USPAT ; 
US-PGPUB 
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1 


((conductive adj2 fibers) 
same (touch adj3 (sensor 
pad) ) ) 


TTQPAT • 

US-PGPUB 


27 


22 


( (conductive near3 fibers) 
and (touch adj3 (sensor 
pad) ) ) 


US-PGPUB 


28 


5 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible near5 
display) and (flexible 
adj5 touch adj3 (sensor 
pad display) ) ) 


US PAT; 
US-PGPUB 


29 


3 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible nearS 
display) and (flexible 
adj5 touch adj3 (sensor 
pad display) ) ) 


EPO; JPO; 
DERWENT ; 
IBM_TDB 
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3 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible nearS 
display) and (flexible 
adj5 touch adj3 (sensor 
pad display) ) ) 


EPO; JPO; 
DERWENT ; 
IBM_TDB 


31 


8 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile ad j 3 computer)) 
and ( (flexible near5 
display) and (flexible 
ad j 5 touch adj3 (sensor 
pad display) ) ) 


US PAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM TDB 



11/20/2003, EAST Version: 1.4.1 





Hits 


Search Text 


DBS 


32 


9 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible near5 
display) and (flexible 
adj5 touch adj3 (sensor 
pad screen) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 
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0 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ((electroniv adj5 ink) 
and (flexible adj5 touch 
adj3 (sensor pad screen))) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 
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14 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile ad j 3 computer)) 
and ( (flexible nearS 
display) and (flexible 
nearS (touch adj3 (sensor 
pad screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 
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((PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile ad j 3 computer)) 
and ( (flexible nearS 
display) and (flexible 
near5 (touch adj3 (sensor 
pad screen) ) ) ) ) not ( (PDA 
(portable ad j 3 computer) 
pamtop (hand$lheld ad j 3 
computer) (cell$7 adj4 
phone) (mobile adj3 
computer) ) and ( (flexible 
nearS display) and 
(flexible adi 5 touch adi 3 
(sensor pad screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM TDB 



11/20/2003, EAST Version: 1.4.1 





Hits 


Search Text 


DBs 


36 


15 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer) ) 
and ( (flexible near5 
display) and (flexible 
nearS (touch nearS (sensor 
pad screen) ) ) ) 


USPAT ; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 
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((PDA (portable adj3 
c ompu t e r ) pamt op 
(hand$lheld ad j 3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible nearS 
display) and (flexible 
nearS (touch nearS (sensor 
pad screen) ) ) ) ) not ( (PDA 
(portable adj3 computer) 
pamtop (hand$lheld adj3 
computer) (cell$7 adj4 
phone) (mobile adj3 
computer) ) and ( (flexible 
nearS display) and 
(flexible nearS (touch 
adi 3 (sensor Dad 
screen) ) ) ) ) 


USPAT ; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 


38 


5 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
with ( (flexible near5 
(touch near5 (sensor pad 
screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 


39 


6 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
same ( (flexible near5 
(touch near5 (sensor pad 
screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM TDB 
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40 


46 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible nearS 
(touch nearS (sensor pad 
screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 


41 


22 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( ( (flexible bendable 
foil$llike plastic) nearS 
display) and ( (flexible 
bendable f oil $ Hike 
plastic) near5 (touch 
nearS (sensor pad 
screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 


42 


7 


((PDA (portable ad j 3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and (((flexible bendable 
foil$llike plastic) near5 
display) and ((flexible 
bendable f oil$llike 
plastic) nearS (touch 
nearS (sensor pad 
screen) ) ) ) ) not ( (PDA 
(portable ad j 3 computer) 
pamtop (hand$lheld adj3 
computer) (cell$7 adj4 
phone) (mobile adj3 
computer) ) and ( (flexible 
nearS display) and 
(flexible nearS (touch 
nearS (sensor pad 
screen) ) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM TDB 
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43 


26 


PDA and ( (flexible nearS 
(touch nearS (sensor pad 
screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO * DERWENT ; 
IBM_TDB 


44 


46 


(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible nearS 
(touch nearS (sensor pad 
screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM_TDB 


45 


206 


((flexible nearS (touch 
nearS (sensor pad 
screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO ; DERWENT ; 
IBM_TDB 


46 


149 


( (flexible near5 (touch 
nearS (sensor pad 
screen) ) ) ) 


USPAT; EPO; 
JPO; DERWENT; 
IBM_TDB 


47 


26 


( (flexible nearS (touch 
near5 (sensor pad 
screen) ) ) ) and PDA 


USPAT; 

US-PGPUB; EPO; 
JPO ; DERWENT ; 
IBM_TDB 


48 


4 


( (flexible adj (touch 
nearS (sensor pad 
screen) ) ) ) and PDA 


USPAT; 

US-PGPUB; EPO; 
JPO ; DERWENT ; 
IBM_TDB 


49 


25 


( (flexible adj (touch 
nearS (sensor pad 
screen) ) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO ; DERWENT ; 
IBM_TDB 
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13 


4845164 .URPN. 


USPAT 


51 


274 


( (flexible bendable 
foil$llike plastic) nearS 
(touch nearS (sensor pad 
screen) ) ) 


USPAT ; 

US-PGPUB; EPO; 
JPO ; DERWENT ; 
IBM TDB 
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52 



30 



PDA and ( (flexible 
bendable foil$llike 
plastic) near5 (touch 
near5 (sensor pad 
screen) ) ) 



USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM TDB 
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0 



20020180344 .URPN, 



USPAT 
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6587097 .URPN. 



USPAT 
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("3915548" 
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5489369 



USPAT 
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(PDA (portable adj3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible bendable 
foil$llike plastic) near5 
(touch near5 (sensor pad 
screen) ) ) 


USPAT; 

US-PGPUB; EPO; 
JPO; DERWENT; 
IBM TDB 
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31 


((PDA (portable ad j 3 
computer) pamtop 
(hand$lheld adj3 computer) 
(cell$7 adj4 phone) 
(mobile adj3 computer)) 
and ( (flexible bendable 
foil$llike plastic) nearS 
(touch nearS (sensor pad 
screen) ) ) ) not (PDA and 
( (flexible bendable 
foil$llike plastic) nearS 
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